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Abstract 



PURPOSE:To reduce a surface pit of a compound semiconductor hetero-epitaxial layer, upgrade the evenness of the lavcr 
luLmt* CamCr C ° nCCn,rali0n m ,CrmS orahetero-epitaxial layer growth method for ci5 or the iLTn a sHicon 

™?^ 0N ^ ,Ural ° Xide rilm ° n u SiHCOn SUbSlra,C iS rem0VCd and 3 COm P° und semiconductor low temperature 
growth layer 2 required to generate a growth core is formed thereon. Then, a first compound semiconductor epitaxial iaver 

lave^ ^^'nSK 1 : * C «!f" b ^ «*» ™ deg.C A second compound ^coSJ^ff 

layer 4, which minimizes the number of pus is formed thereon at a temperature of 700 deg.C or higher where a third 
compound semiconductor epitaxial layer 5 whose carrier concentration is low, is formed at a temperature lower than 700 
deg.C. V/11I ratio, annealing temperature, annealing atmosphere and raw material gas of Ga or the like are optimized 
during the formation of each compound semiconductor epitaxial layer, which makes it possible to reduce the number of 
pus and enhance the evenness of the surface. 
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[0 0 4 4] m5SH (|g|7cfi<D*#M) 
SSfCS iSfiiB«S7 0 0T:*i«lC»fflU V/I I 
I£t£2 7(CLT,^J1 O^MBMOCVD-rSifclCJ:-) 

A</|5£jSft?4. 

(0 04 5] HSJi. t£3ft&«2Xim09ittJl3»a»CJt: 
iGaAslt'^vt ^*OT«lB<Ott(g®T?. (A) 50 
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itmwagmm. (B ) ^ss^-^ 

zmiz^ttix^iioiz. zamtmo^T-n 

Ulttm<tZZ.tlZ*oX. GaAs*f,45ft 
£#>4M3&{gjg££gjf 2(D=77b-y-tr>^ CflJftJ 

LT, 3. lnmA><3 2. 7 nm{C{g^tT^o, S 
fe. GaAs*«&«:SJB2<Oft^|£a|fl:xfcr**^^ 
^Jf4fejjUW-*IBOX/I I Iit$:{g<1-o3i:{:«j: 

XI 0a cm-2*»63xi 05 cm-2jcflB*LTH5. 
[0 0 4 6] 3C0HJgM^t^i4^^xaxt:^i 
^MSa^ffilCfiHTtt. S i S&rfCft^/^tE 
ffil&ftV&gftU *©±{C« 1 Wt^^xf 
2*^;i/«£j&g-fSfigtf>V/I I Iit£J:tffl2cD 

iifct. ^acDft^^ftxt^^i/r^jft^rij 

■f*R<7>V/I I Iifc«k»jt{gl^ #(C2 0i^T(Cl- 

[0047] ^3 z nmmw t^wm» 

^»fifcfi*»IWS:JSfiL,. -e©±lCfiRfiLt» 1 CDffc 
£S#SK*xtf* *2/^;uffSa-»035feffJC J: o-T7x 

-jvt z z t iz «fc o T^^f-fts (, Mtnmmam. 

[0 0 4 8] S i S&hiCft^^^sjt^SJW^^if 
IB. *S*^^«*£E#fcV«^#*#EE<8#a 

S. 3CD^gM^{b^^{*'\7 1 nxtc'.^dp£/^;b^ 

s i m±{zit^mm.mm 

**««:ito<D«H0>fi/Stfi*flE#i: VS£|jRf4#*#/± 
^H^T'7--;i,-r5 3i:{Ci:oT. 2<iiC-r<D± 

[0 0 4 9] «<r©|BHcj: 0 T. ZCDft 

£wm#f&&$ffls£f$.&i,tzmzs i&s$:#{g-r 

MZ7--)\,t%mz± i tmT;1hZZtZl*RLtz, 
[0050] 09ii, £ 3 $mW<Mt£%>>!m&^ a 

E*€:^LTV»-5. S/S'f F*?E* 7 6 T o r 

r. V^|Sfif#^/to. 3 5 To r r<Dg.A£. KiZ- 
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ftl±tl 7 6 0 T o r r . V£R|Sf#*££0. 6 T o 
rrflABt. 5JS«*ff*7 6 0Tor r. VfflgW 
XXttE 5 . 7 T o r r <D&C t. EWtEM&l 7 6 T 
orr, vmsmtiXttS. 1 . 3 T o r r 0,&D£T'H 

±^&x \z * * is * JWfoffiPPStttf* s < 

^&x f * * v - v e> . 

[0 0 5 1] lit-, ^WSUfiWOft^ft^ft^f-n 
x£**S/-WW&g#i©Ci3V>T. MOCVDiCkoT 
S i £fitf>±(CG a A s fcxfcf jr * S/*;W&R*S3SIk 
«fclW!+*. 

[0 0 5 2] [Jg 1(21180 

aSf*(CH2 fcl2slm AsH3$:34sccm 
«AU, ffl£ff*II±;ft5:7 6To r ri:U SiSK5: 

i o o o-cT- 1 o^wmLxsmtimi^&btz. 

WE*t-7--;i/iSEWPti3Eto?>a:v». Ga 

A s Zf&MtZJLWWteKfc'eOjfimzttgLtzG a 
AsA^ff5©5:l8<-ttti|;As H3 5:3 4 s c cm 

[0053] m2®m 

5 iSffi(7)jaSS:4 0 0iCg®tCKiaU ASH3&2 

6 6 s c c m. h U *7-)ljS ] J OL. (trimethy 
lgallium TMG) £ 1 8 s c cmSIALTG 
a A s {gSjftRff & 1 0 n mfflBmtttz. 
[0 0 54] 3l3@|Sg 

&tC. SiSSfcJffiU ^<7>±tC6 5 0GT'AsH 3 
5:6 7sccm. TMG 5:2. 5 s c c m^ALX^ 
0. 5 /t m(»S 1 ©G a A s itfji ^ i/ir;H^gL 
Ac. 

[0 0 5 5] m4SPg 
£l<BGaAsxe**S/-v;Wff<Df£fifct|JBfiU Si 
g*E«:9 0 0T:$-ej*«Ll 5#H7--;i/£f7o£. 
~tf>pg. &jZ<<gft&1]$: 76TorrtU AsH 3 » 
JE&0. 1 — 1. 6T0 r r<nVM')%E.itLtz. Z.(DEL 
SGWQEJitA s H 3 #Etf)^ffl»i. ; B9KJ3HTS» 
A-DT'^SnTV^-5. 

[0056] msspg 

ZOD&i:. S ig«$:fftf|S5gL. 6 5 0X:T'AsH3 
5:67 seem. TMG £ 2. 5 s c c milALIf $ 
2. 5/ I m©JJM2©GaAsxt:^?yi';H?: 

[0 0 5 7] (210tx 7A'£/>#E£Ga AsiW 

*->^;i/Jfoasspffltt©B9^0 (1) rcoig 

(D!miiT)V->>ftB.s *S»ittm2C9GaAsxe^dr 
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SffiMfigiS^ii, G a A s x £ * * i/ * ;i/jf (OSffi 

[0 0 5 8] Si«tE±lCjS5LfeGaAsffiSJ*fi* 
<D±fCffclL£tS 1 COG a A s lW*-/t;H&7- 
-;i/Lfcfro a±Jl0^2OGaAsXfcf* 

tC, RMStt4. 0nmf$ct. RMS#4. 0am 

10 £CDJi, AsH 3 #E#0. 3 5—1. 3Torrffl^ 
fr7?&.5 
[0 0 5 9] Kg2WH«0 

SiSl : 4 J ICH2 S12sla A s H3 5: 3 4 s c c m 
3IAL. SJSfp'gE*?:? 6 To r rtU Si£f£5: 
1 0 0 0-CT'l 0^raMftbTi«SHLK$:lg;iLfe„ 
a&roiglCfi^T, H 2 <B8E»i3H3e»fcv\, SjCf 
«EE*ti7--;HSJeWettSEt)?>)Si:v\ *£, Ga 
A s £^1"6:imM*^^rtSlCtffFl/£G a 
20 As£Vffit&<D£ffi<?fzSb\,ZAsH 3 5:3 4 s c cm 
t*AL£. 
[0 0 6 0] 3S2&Pg 

S iS«c6jS«5:4 OOiCgStCKiSU A s H 3 £ 2 
66 seem. TMGSl8sccmIAl/TGaAs 
{gi&Sjyf?: 1 0 n roHSPtSS-ttfe. 
[0 0 6 1] £3aS 

SiSffi5:#SL. 3CD±(C6 5 0-CT'A s H 3 
5:67s ccm. TMG 5: 2. asccm^ALTf^ 
0. 5« m©SlfflGaAsi^iPi/t;H fcj&RL 
30 Ac. 

[006 2] m4f£B 

g«5:9 0 0TCST*#SL 1 5#ra7--;i/fc*To£. 
3C0fig, ®S<gp*gE;/j5: 7 6 0 T o r r tU A s H3 
M?:0~10Torr 0«gffl7?2Eft Ufc. :K7)£l6f 
ftJEiJt A s H 3 «jEE©<6HHi. B9JcasnTS8B- 

[0 0 6 3] SSISPg 

ZGD&t. S iStSSHt^KiSU 6 5 0'CT'AsH3 
40 5:6 7 s c cm. TMG £2. 5 s c c maSALTi?c5 
2. 5Am(O±£0£20GaAsxe**>>-wi/JS$: 

[0064] II lit 7;i/y>MtGaAsXt'Ji 

^sz-v^ji^aiiB^attoMBSH (2) x-Sbz. znm 

<nmSHt7)li/>#E.s SSiliGaAslt'^y^ 
*<^ffilHi£MW«BSS:*LTV»a. RMS#4. On 
mJETF i: 4 *J . 7X-MC J: &&W¥iB<t<D&m#fr <b 
ftSCOlX. AsH 3 MA ; 0. 6-5. 7Torr05$ 

[0 0 6 5] (^3C0HSy 



(8) 
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ftfflW- 6- 1 7 704 6 



HI SB 

fiBEWCH2fcl2sla AsH3fe34sccm ' 

i o o oicT'i oftmmLTgmttmmzLrz. 

rtE*fc7--;HSEWeJd3Eb&«:V». itz. Ga 
A s SrJ^r*XS6Wll©5 , l ! <Orta!fCf«Sf LfcG a 
A s tf##T*tf)S:R£<>£tti{CA s H3 £3 4 s c c m 

[0 0 6 6] £2gPg 10 
S ig£0S£$:4 OOlCgKlCfSffiU AsH3$:2 
66 seem. TMG5: 1 8 s c cm^ALTGaAs 
{g&xail: 1 0 n mmSitSt^-fr^ 

[0 0 6 7] fg3gpg 
ifcJC. SiHfiS:ffi5U 3(7)±tC6 5 0T:T'AsH3 
£6 7 seem. TMG£2. SsccmiAUfS 
0. 5 /imtf)gl0)Ga Asxe*3ri/-*;Wf£f&gL, . 
fc. 

[0 0 6 8] H4|gP§ 
*10GaAsx£**J/*;ujf©^fcctitfu Si 20 

«E%9 0 0TC*-C#H1L1 5»«7=-^fefTofe. 

A s H3 tgg£ 3 4 s c c mi: U fflfcf ftE 
7^5:5 0~7 6 OTo r r ff)fBWX'^itbtz. Z<D£ 
AsH3^Eti0. 14~2. lTorrffllfflT' 

[0 0 6 9] H5SPg 
ZCD&i:. Siaffi&BUWfflU 6 5 0*CT'AsH 3 
&67sccm. TMG £2. 5 s c c m£ALTJ?£ 
2. 5 tf m<D±M<D&2<DGa A s xfcf#^£/-?;i,Jf £ 
fi&fibt. 30 

[0 0 7 0] HI 2(i, S^f^tGaAsie^ 

ffiHiMtfWBfiS^LT^*. RMS#4. 0nm£<7 
tX. ©ClME;frtf2 2 OTo r rRiKC&ft, AsH 

itm 9 cd^a b c Dtc#*n«. 

[00 7 1] ±J2fl)SQfi«{Cj3V\Tlt. G a A s 
ftV. Sl«GaAsiW*j/V;H, _tStf)fl2c/) 40 
G a A s x£**2/-*;b0£jSfi-f 4|R©*rtjE*fc 7 
6 T o r r t L£#. 1 lOTor r J£rFT-&ttlf±f2 
fcH*0>¥S^ffi£W**JJI<a«2®G aAsitf 

(X. it^^fttLTGa As, AlAs, InA 
s, GaP, A IP, I nPtfzltzn<o0)WMZMl^ 

[0 0 7 23 (mim&m) mKnx^izv&um. s 
i m<n±iz 4oo~5oo x:mm.<Di&ax'it£%ftm 

ftfgj&SSJf £fi£fiU T(Z)±(C6 0 0-7 5 0T.mm 50 
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©±K**l cfc »J *Mf»m Ay 77-t 
[0 0 7 3] £Z5#. s5IEro2@pg^jS(Cfe^T 

i:^e> raffle* ofe. 

[0074] tcfia«jyioaiSX)«5iE*i4 ^ 

fC. iiS<DmMCDxf^^i/^;^^f<D^fi,SJ:U 
fc<5£Tv1 -777 -jffc^ftf* 3 SPgffcg&£^.5 
Z£\Z&r>T$>Z>W&<D%lMftb-i>i\Z>. tA'U CCD 
RR. GafflWfcLThU^f-^'J^A (TMG) £ffi 
^ % -2><^> TMG««MiaLSBWH»fe«>, ffc£*Wm«H6 
ffltf*II<D±Kj6S**$ A<y 7 7-®0X&ftigS£3t# 

[007 5] 30||i6MO'\-rnxfc: , ^^v-v;i/fig^ 

GaOWftel/C. mi<Dh')*7-)W)QI* 
(TMG) £V£flHLKOTS<. ffittTdUM-fi-ttf 
■P*4h'jx^3tfiji>2» (TEG) fcJSnTfc^ftip 

[0 0 7 6] Ga«»i:LTTMGfe«^*»^J:y(£ 
±Kd»* S § i: * 5 { t^ifi^ftx f * * v ; Wf 

o«ffi©¥«tt*a»-r4ii:*«T»*4. a 7 7 

7 SB5W)G a ©flWt LTI&ft»flW>iIi * 

MJx^uffU^ (TEG) fc«K ffc^l^ftLS 

tf'JOk (TMG) £8^4~i:fCJ:oTXg£*#fi 

[0 0 7 7] 3©0Q6WciSVvni. MOCVDICio 
TS i£ffixfCGaAsx£**S/-wWf$;j&^f.5x 

[00 78] 

SSf ^UCH? £ 1 2 s 1 m, AsH 3 J34scctn 
(D^&Z-mAU SJZ^Et)^: 76TorrfcU S 
iSfi^l OOOTCtCWIfetTl OS-H^LTg^ 
ftK$:^£1-o„ ««©lSt*Jv»T. H 2 rojjf[Sij:^ 
fc'bl*. a^frtJE^UJ7x-;i,xg^^-ci3:^h«b4 

v\ st. jSfiewf-a)i:$iiSR;'g©rt8wcf»fiSLfeG 

a A s A«4h5P1" oCOSrBS^fc*. As H3 $:34scc 
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mjgAT*. 
[0 0 7 9] «-2fiPi 

S iSffi©j£SS:4 0 0rSSlCKfiU AsH3&2 
66 seem, TMG£ 1 8 s c cmlALTGaAs 
(S&^JUIS: 1 0 n mSKfi&5T4. 
[0 0 8 0] 353gp§ 

A s H3 SftS 67sccm 

TMGSS4 2. 5 s c cm 

TEGS5HI 2. 6 s c cm 
A-y 7 7 CC) SiOiGam 

4 5 0G TEG 

5 0 0G TEG 
5 2 0G TEG 
5 5 OD TMG, TEG 

5 7 OG TMG, TEG 

6 0 0'C TMG 
6 5 Ot: TMG, TEG 
RE 5000A 

[0 0 8 1] H4@pg 

S i 6 5 0G!C#igU ©SfptyCA s H 

3 S67sccm. TMG & 2. 5 s c c mCDggST-^ 
ALTS3 2. StfmOGaAsxt'^^i/^yujf&fie 

[0 0 8 2] Hi 3Ji. «S4Safi«C!)GaAsxt:ir* 

v^^ii^ffl-isiiA'y 7 7-ja&Ri&KB§e&!g-e. 

(A) 'tttf? Mfig. (B) UWSttfefcLTHS. 3 
«)H1 3 (A) , (B) »C#e>*v5J:^lc GaJRffi: 
OTTMG£janfc»£tt. 5 7 OG^TTA'-y 77- 

*Bft<7)£it?Z. LfrU GaJIWfcl/CTEGfcB 
^fc^tt, 5 7 0iC«TTA«/77-JI«:J5Ml/Ct> 
5 0 0GS®iT'{±A-y77-Sa)SS<D^-y 

[0 0 8 3] Ztf>J:olC, GaAsftirtftl0>*igK 
ftZmffl-?ZZ£lZ£.-DTi. i )&fit)Wm.%G a A s X 

5&Kli4 9 0G^6 5 8 OtE&im^T-ibZZtft 

^aS^££t?*ftd4PF*tt(i. G a A 
s, AlAs, InAs, G a P, A 1 P. InPfii 
VZixWmM&t+zztftXZZ. 

(0 0 8 4) (m5Hte«D tfetob>e,. s i&sm>i 

V&S&xlCG a A s «0>fcga¥*ttx£* 
* •/ v ;Wf£>£ffi0>G3[!S £ L T¥ffl{ k LfcgHCfko 
X^tz. tZ5t>\ Z<DUmiZ£-oX&m<D!!Sa<D'piZ 50 
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v Wfc£*PP*»xfc:* * i/vfrjs c: £#T- 1 © 
[0 0 8 5] znm&fflo^'r nit^^i/t ;i/$5;£ 

ffitt. S i SS^D I V^ffi0J;|Cfk^>^*{gjg 
^^^SOSSOIHIca&WSLT^kL^fC. SMC 

JC<koTfk^J^I*xtr^^i/^;ujfoSSc7)f-v h 
fefi*U Msitt££#l--5 -fa, 3 con 

ififlko'vf n x fc: * * ^ * ^as^aac * ? t. sis 

«C0±(CG a A s JffcJ&R*SI««:lWP§1-4. 
[0 0 8 6] 014JX £5HSg$<Zyvfnxf**:, 
v^«ftSsa6«>i8BW!Bre. (A) ~ (C) 
faj«0"O*4. dtf)ElfC£^T, IKiSiSS. 12 
liGaAsffiOrtJUF. 1 3ftGaAsxbf**i/^;u 
20 Jf. 1 4fcGaAsx^**.>-wWlT'£>a. iWIg 
StfBHlc ioTC ronjg^A-f □ x t: * * 

[0 0 8 7] JBlJBfll (Ell 4 (A) #fi?J 
Si*gl 10±KMOCVD<*0j«A£j£»CJ:-,T, 
*a 1 0 0 AOG a A s (SSfSJUf 1 2 fcfiMU » 
TJ?£ 3 it mfflC a A s xfcT* ;Wf 1 3 &£&-f 
*. 

[0 0 8 8] £2SPg (014 (B) 
CaAsitfmvAf 1 3a>DMl«:**$«ffifci|i«J 
30 1 tfmffiBLTS$2tf mC0^ffl4'G a Asxf^ + i/ 
^Wfl 3£«f. 

[0 0 8 9] (mi 4 (C) #fi© 

TOfcLfcGaAsxtr*d|FS/ir^Jf 1 3G0±(C. 6 5 
OGT'BSG a A s fefltftUTG a A s xt^iz-wu 
§ 1 4 5:^1-5. 
[0 0 9 0] Hl5tt. *5JQ60l©'>>7 l nx£**i/ 
■V ^fiX^^rffifC «k o Tfigfi L G a A s JiS®C0M^ 
**»«WCe»«J. (A) Utt3K0M»«2&TAAL 
(B) tti©5tJt«0rtft»ffiT?ia»Lfe»^ 
40 *axLTV»4. 01 5 (A) li, SiSfil ltf)±ICM 
OCVD^OTf&g^ffilCfcoT, ^SlOOACDGaA 
s {gjgEfc&f 1 2 fcfifcftU S^v >Tif $ 3 u mOOG a A 

s xe*^«>-v;i/S 1 3 jfig^u zmmmtm i ^ m 

WBLT^SfkLt«{C6 5 0GT'GaAsxhf**^ 

[0 0 9 1] mi 5 (B) li. S igfil 10D±!CMO 
CVD*«>fiR**SEJCioT. fSlOOAflDGaAs 
(Siafi£5ii 1 2 Sfig*U ^v^Ti?$ 3 « mCOG a A s 
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BLT¥SfcLfcft£6 5 0GT'7X-;i/£&U *<D 
®C6 5 0tT?GaAsx£**S/*;i/ff£riWLfc» 

[0 0 9 2] roHteMWsf-DXt:^*i/ir;i/ 
«JWSHCJ:6G a A s Jf <7)XJiK3tf¥41NR* 17 0s 
e cffe'J. V&m (XJHIfflf¥4Mg2 2 0 a e c) tc 

a a s aymzit^mmw-mz^x^mmM^ 
1 3 *9f«L/fctW)7--;i/iBKii. 8 0 o*c& 

[0 0 9 3] (356336M) S i«B±CMOC 

VDCJ:otGaAs *f<Mt £#¥*g<*x * * £/ 
Jffe«*T4»*. (1 0 0) - (0 1 1] 2' o f f 

[0 0 9 4] HI 60. S6*<7)7--;UXSS:*-rSG 
a A s /\f n x f * * ;ufi£^ffi<DfiXSSSyn y 
74)1 (1) rCD^&ICfeVNTti, Sig&Z 

A s H 3 #HA*T'ii« 1 0 0 O'CSST- 1 0£ffl7U 
*-?L(>0. 4 0 0lC-e»S 100A©**»S:» 
&+5fc«&<Z>GaAsffiaUfcfiJI«:j*fiL (n) . SH£ 
IC6 5 0"CT'i?£3. O«m0*g B a 8©GaAsxW 

S i £tg±OG a A s {g&fcgjf <Z)±lO&gLfeG a A 
sxtr^^v-f^li, S i SffilCfittS (0 1 1) J 

ifi»c^h7-f^x-yf-Lfe»^K:i8^*tc<icy. (oi 
-l) ^(Si[:7.S5^^x-v^ut©^(c^^tc^s 
<5»B«:8roTH5. fcfc. ±ffi© (0 1 - 1] <D i- 
1) limit (1] <7)±K^-fi:f*LTaaE1-6efi* 

[0 0 9 5] S ilSfi&Nfy OH/H 2 0 2 8 

arttfflSLfeft. SiSetO^U^-f S:8 7 51C« 
T<7>As H 3 SfflftTfT^iiiicjcoT. SiglglCfc 

tt* (0 1-1) h 5^ 7X-y*L£^C& 

(0 11) »fiJ»C^h5'f^x- < /^Lfe**tC 
«UlNCfc4<a*§fc*oWlfaM>G a A s itf>* v-v 
;i/JI#^«b4lS. rLT. ^©ISfitt. stffE^a^WG 
a A sfiffttCifcRLTISJHt^MiaBVatt^Av^ fc* 

[0 0 9 6] -roea^fitoSfcii. s i ssrayj* 

-^jgJS^l 0 0 OrcO^-ti. Si-As«Ki/> 
*7l/> K3££#-T?£SO>{C*fLT. 8 7 5"C#T<B« 
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£tcii Si-As cD&£ii»< . f&ggyEa&Stcg i m 
■ §#GallF^«fCS$S^ft~£iagH*Sfc#*e> 

[0 0 9 7] itz, 8 7 51COTT*^'M-^L^ 
*\ G a A s raiSfttt^>affispyittKS^T«4lT^* 
MEli, Si-Ga»^*«V»!j<>KTf»*±. m2jf 
§£>A s J§£<DiVmX> KjWHv S i /G a A 
s WH^^FH^A'^osn^ 3 tc^>-5 e>ft4. 
HRtC GaAs&Atf£t& *6^li«SaiC 
10 7x-;uxgS:*AtSi:. G a A s £A4i0>ftHfc9ll 

[0 0 9 8] 01711 t£3fc©7x-;bXS**-r4G 
aAsAfaiW*^ ^J&g^&CDl&gjgJgyn 7 
7^)1 (2) T?*£. 30>£ffifC*5HTtt. Sig©?: 
A s H 3 mmPX' 1 0 0 01C1? 1 O^WJ L 

W) , 4 0 1 0 0knf$.&mtefctZ>t- 

ti^GaAsffiS&fijl&J&RL (D) . 5 0 OCT/? 
SI. 5tfra(7)m^SroGaAsxf^ir->-r;H$:fi2 
(A) . 9 0 0-C. 1 0j,YW7--;i/5fi^ 
20 (x) . .gtf. 5 0 OTZZ'&Z 1.5« nKBWfaTOG 
aAsx£***/*;WI«:ri»LTH5. 30>*fcfiG 
aAs«S:fiX^te^*07x-;KC«toT. fcWfcflr 

[0 0 9 9] HI 8 ft, l£*tf>7x-;nS££-fSG 
a A s 'vf nx£* *^;bJ*£i£i£<0j&£jS£:/a 7 
(3) T'£>5, 30>yji£tCi3^Tti, Sig^g*: 
A s H3 £H*WP l 0 0 0*CT' 1 O^WJ^-? v 
(>f) , 4 0 1 0 0 AfcfiJUMS&J&iM'Sfc 

J!)C0GaAs(«fii5:^L (□) . 5 0 0GT'/? 
30 31. 5*tm0m*§a°GaAsxt:**->-v>M/JfS:J&g 
L (A) . 9 0 0TC©7x-;u£3[HB£y£-f-9---v';U 
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